Introduction
The equation x 2 + D = y n has a long and celebrated history which is nicely outlined 21 in [1] , where the equation has been solved for 1 ≤ D ≤ 100 as noted in the abstract. We look at this equation from a more elementary point of view than has been con-23 sidered in the literature thus far in the hopes of providing an alternative approach that may prove to be valuable, at least in some special situations. In any case, we 25 show how the solutions to this equation can be obtained via these elementary methods, but leave open the means for verifying that this is all of them, since we cannot 27 prove that the list is exhaustive. Also, we provide a new and natural approach to the Lebesque-Nagell equation (see Theorem 2.2 below) that allows solutions of the 29 equation to be found, in certain cases, by elementary means involving class numbers of complex quadratic orders.
31
We will need the following elementary results in the next section, so we present them here for convenience. 
Proof. See [10, Theorem 6.2.4, p. 297] for instance.
7
Note that throughout the paper D > 0 is not a perfect square, and we employ the notation E = ±D. 
Lebesgue-Nagell and Class Numbers
The reader unfamiliar with terminology surrounding general quadratic orders should 
This means that if
E = d 2 D 0 , where D 0 is squarefree, d ≥ 1, then f 4E = d if D 0 ≡ 1 (mod 4) 2d if D 0 ≡ 1 (mod 4
23
The following generalizes [8, Lemma 2, p. 178] (see also [9] ) to arbitrary orders
The symbol I ∼ J will refer to equivalence of ideals in the class group 
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Conversely, assume that I ∼ 1 and
a contradiction that forces y = 0 and a = 1. If c < D, then
We may employ the same argument as above to show 7 that c = 1, so we are done.
Lemma 2.1 will be crucial in proving our first main result. The following gen-9 eralizes [9, Theorem 3.1.1, p. 67]. The notation x refers to the greatest integer function.
11
Theorem 2.2.
and x > 0 with gcd(y, f −4D ) = 1, and x = y n/2 when n is odd. Then n h −4D .
13
Proof. We first verify that the hypothesis of Lemma 2.1 is satisfied, namely that
2 > y n , and we deduce that y n/2 > x > y n/2 − 1. This is impossible if n is even, so n is odd and x = y n/2 , 
21
and we can apply the latter again to 2 k−2 = (y n/4 ) 2 − 1 to get y n/4 = 2 k−4 + 1 and
It follows that k = 5 and y n /2 = 9, so y = 3, n = 4, and x = 7.
11
Notice that −D = −2 5 = 7 2 − 3 4 = x 2 − y n and 4 h −4·2 5 . Indeed, h −4·2 5 = 4, and gcd(f −4D , y) = gcd(4, 3) = 1 so this is an application of Theorem 2.2.
13
Cohn actually showed more in his paper [3] since he was not interested in primitive solutions (y odd) as we have seen here. (See also [4, 5] .) He proved that all 15 solutions of x 2 − y n = −2 k for odd k and odd n are given by
and for odd k and even n only In the case where n is even, dividing through by 2 4α we get the result in the first paragraph of this remark. 
37
We may now show how Theorem 2.2 is related. 
